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Costing Improved Water Supply Systems for Low-income Communities
Authors: Fabrizio Carlevaro and Cristian Gonzalez
This manual and the free downloadable costing tool were prepared in response to a need to find a robust method of cost analysis for improved access, both to safe drinking water and to adequate sanitation. The manual and software provide criteria and procedures that ensure the achievement of maximum community health benefits at the minimum cost of investing in improved water supply and sanitation technologies. Although limited in scope to the process of costing safe water supply and sanitation technologies, a proper use of this material lies within a larger setting considering the cultural, environmental, institutional, political and social conditions that should be used by policy decision makers in developing countries to promote sustainable development strategies. Costing Improved Water Supply Systems for Lowincome Communities provides practical guidance to facilitate and standardize the implementation of social life-cycle costing to improved drinkingwater supply technologies. These technologies have been defined by the WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation, as those that, by the nature of its construction, adequately protect the source of water from outside contamination, in particular with faecal matter. The conceptual framework used applies to practical sanitation technologies. To facilitate the application of the costing method to actual projects, a basic tool was developed using Microsoft Excel, which is called a water supply costing processor. It enables a user-friendly implementation of all the tasks involved in a social life-cycle costing process and provides both the detailed and the consolidated cost figures that are needed by decision-makers. The scope and the limits of the costing method in a real setting was assessed through field tests designed and performed by local practitioners in selected countries. These tests were carried out in Peru and in six countries in the WHO regions of South-East Asia and the Western Pacific. They identified practical issues in using the manual and the water supply costing processor and provided practical recommendations. • to clarify the language and terminology used in the promotion of human rights, and • to provide guidance on the roles and responsibilities for everyone who contributes to the progressive realization of the HRWS, and on how the human rights principles and actions can be incorporated into their essential functions. The book focuses on the implications of new legislation and new components for existing legislation that address the human rights principles of equality, non-discrimination, accountability, participation, access to information and sustainability. This manual promotes informed decision-making by operators, managers and regulators in their daily routine, as well as to encourage them to engage actively in the national debates that are taking place in many countries where the HRWS is being translated into national and local legislation, policy and regulation. In most countries, creating such an enabling environment will, in fact, be the first critical step in the process towards the realization of the rights, followed by the allocation of roles and responsibilities to the various actors at national and local levels. 
Best Practice Guide on Managing Metals and Related Substances in Small Water Supplies
Authors: Matthew Bower and Colin Hayes
The management of small water supplies presents a unique challenge globally, in countries at all stages of development. A combination of lack of resources, limited understanding of the risks and poor expertise means that individuals and communities may face serious health risks from these supplies. This is not only due to microbiological contamination, but also from contamination by metals, either due to natural or man-made contamination of the source water or through leaching from plumbing materials due to inadequate conditioning and corrosion inhibition and use of inappropriate materials. This Best Practice Guide aims to share best practice and experience from around the world on a practical level.
It looks at general issues relating to small supplies and ways of managing these, adopting a Water Safety Plan approach to deliver sound and lasting improvements to quality. Management techniques and treatment relating to specific metals will be covered, from a theoretical and practical perspective, to deliver a publication that will act as an authoritative guide for all those faced with the problem of ensuring the quality of a small water supply. Varied case-studies will help to illustrate issues and ways in which they have been resolved. N-nitrosodimethylamine (NDMA) is a nitrogen-containing organic compound that has known carcinogenic properties. NDMA has been a health concern for some industries for a number of years as it is used in rubber formulations, as a fire retardant, antioxidant, additive for lubricants and softener of copolymers; it is also a degradation product of dimethylhydrazine, an additive to rocket fuel. Most people are exposed to NDMA via a number of diverse routes including cigarette smoke (actively or passively) and processed foods, for example smoked meat products. However, it has only come to the attention of the international water industry since it was recognised as a disinfection by-product (DBP) of chloramination or chlorination in the presence of ammonia. According to the International Disaster Database (EM-DAT), over the last seventy years, floods have shown the fastest rate of increase relative to any other type of disasters. Devastation due to these events occurs almost daily. Even though our technological capabilities for dealing with floods have advanced rapidly over the same period, and while global economic growth per capita has doubled, flood events have become ever more disastrous. Does this mean that our technological developments have advanced independently from the social and wider ecological needs? Flood Risk: The Holistic Perspective is a direct response to this question and it argues that this paradoxical situation is a result from our narrow and fragmented perception of reality which has been characteristic of our academic disciplines and government agencies. It suggests that the way forward can be found only if we broaden our view and learn how the natural or social phenomena can provoke a response in a society, or a social group, which in turn can trigger the technical developments, and so on, again and again, in what has the potential to become a network of interactions and relationships through positive feedback (or coevolving) cycles. The holistic perspective however may raise the following question: If everything is connected to everything else, how can we ever hope to understand anything? Our response draws from the understandings brought by complexity theory where individual elements coevolve together both in development and application. This recognition opens a new analysis which goes beyond the direct objects or actors of concern (risk forecasting, early warning, land-use planning technology and systems for example), and into the relationships between them. The book suggests that our initial response to this and many other challenges is to change our perception from a disciplinary and defensive one to a progressive (or transcendental) and transdiciplinary, i.e., the one that turns challenges into the possibilities that can re-shape our future. The book is structured in eight chapters. Chapter 1 provides exposure to the complexity of flood-related issues and illustrates diversity of multiple points of view. Chapter 2 elaborates on the history of holistic thinking with connection to the flood resilience process. Chapter 3 discusses the holistic risk governance approach which progresses beyond the integrated urban flood management. Chapter 4 describes the Green Cities Initiative, an initiative which is essentially holistic in its nature as it aims to improve transport, energy efficiency, and industrial metabolism including water supply and distribution as well as drainage and sewerage services through the holistic lens of interactions between different sectors. Chapter 5 discusses various risk assessment practices and it concludes that any practice that omits social, ethical and wider ecological points of view will be severely restricted in its scope and its reach. 
Environment
Coastal Lagoons in Europe
Integrated Water Resource Strategies
Authors: Ana Lillebo, Per Stalnacke and Geoffrey D. Gooch
Lagoons represent nearly 13% of the shoreline globally and around 5% in Europe. Coastal lagoons are shallow water bodies separated from the ocean by a barrier (e.g., narrow spit), connected at least intermittently to the ocean by one or more restricted inlets, and usually geographically oriented parallel to the shore-line. Coastal lagoons are flexible and usually able to cope with environmental change, yet nowadays they are under threat. This is partly due to climate change impacts (for example, sea-level rise and hydrometeorological extreme events) but also due to more direct human activities and pressures. The book focuses on addressing these challenges through integrated management strategies seen in a land-sea and science-stakeholder-policy perspective. Pan-European management challenges are seen from the context of the perspectives of Policy, Environment and Modelling. Four case study lagoons in different geographical locations in Europe provide examples of some of the practical experiences and results around these challenges. Possible impacts on drainage basins and lagoons are introduced through integrated scenarios which were developed through a multi-science and landlagoon science perspective combined with interactions and contributions from stakeholders and citizens. Issues around climate change impacts on environmental conditions in both drainage basins and lagoons are also included. The book derives from a collaborative EC-funded project entitled Integrated Water Resources and Coastal Zone Management in European Lagoons in the Context of Climate Change comprising nine partner institutes with a wide diversity in the scientific disciplines covered. 
Environment
Water and Energy
Threats and Opportunities Second Edition
Author: Gustaf Olsson
Rapid and important developments in the area of energy -water nexus over the last two to three years have been significant. This new edition of Water and Energy: Threats and Opportunities is timely and continues to highlight the inextricable link between water and energy, providing an up-to-date overview of the subject with helpful detailed summaries of the technical literature. Water and Energy has been up-dated throughout and major changes are:
• new chapters on global warming and fossil fuels, including shale gas and fracking.
• the consequences of the Deepwater Horizon accident in the Mexican Gulf and the Niger Delta oil spills.
• new developments in hydropower • continued competition between food, water and energy Water and Energy Threats and Opportunities, second edition creates an awareness of the important couplings between water and energy. It shows how energy is used in all the various water cycle operations and demonstrates how water is used and misused in all kinds of energy production and generation. Population increase, climate change and an increasing competition between food and fuel production create enormous pressures on both water and energy availability. Since there is no replacement for water, water security looks more crucial than energy security. This is true not only in developing countries but also in the most advanced countries. For example, the western parts of the USA suffer from water scarcity that provides a real security threat. Part One of the book describes the water-energy nexus, the conflicts and competitions and the couplings between water security, energy security, and food security. Part Two captures how climate change, population increase and the growing food demand will have major impact on water availability in many countries in the world. Part Three describes water for energy and how energy production and conversion depend on water availability. As a consequence, all planning has to take both water and energy into consideration. The environmental (including water) consequences of oil and coal exploration and refining are huge, in North America as well as in the rest of the world. Furthermore, oil leak accidents have hit America, Africa, Europe as well as Asia. The consequences of hydropower are discussed and the competition between hydropower generation, flood control and water storage is illustrated. The importance of water for cooling thermal power plants is described, as this was so tragically demonstrated at the Fukushima nuclear plants in 2011. Climate change will further emphasize the strong coupling between water availability and the operation of power plants. Part Four analyses energy for water -how water production and treatment depend on energy. The book shows that a lot can be done to improve equipment, develop processes and apply advanced monitoring and control to save energy for water operations. Significant amounts of energy can be saved by better pumping, the reduction of leakages, controlled aeration in biological wastewater treatment, more efficient biogas production, and by improved desalination processes. Reviews & Endorsements "Professor Olssons book, Water and Energy Threats and Opportunities, the result of a meticulous multi-year effort, meets an important and growing need: to define and illuminate the critical linkage between water and energy. He explores the water-energy nexus in detail, and carefully discusses its many implications, including for food production and its connection to global climate change. He properly and repeatedly emphasizes the important message that water and energy issues must be addressed together if society is to make wise and efficient use of these critical resources. Given its comprehensive scope and careful scholarship, the book will serve as a valuable addition to the libraries of students, researchers, practitioners, and government officials at all levels." DR. ALLAN R. HOFFMAN, Senior Analyst, Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, Washington, DC "Water and Energy -Threats and Opportunities by Emeritus Professor Gustaf Olson is a milestone book in the efficient use of two important resources: water and energy. It is remarkable that due to increasing specialization among professionals in the different fields, water and energy are not optimized jointly. The production of energy requires water, while the supply of water services demands energy. Water and energy are the drivers for almost all economic activities, and are of such importance that they are at the origin of conflicts throughout the world." BLANCA JIMINEZ CISNEROS, Universidad Nacional autonoma de Mexico "Gustaf Olsson illustrates the inextricable linkage between water and energy, and demonstrates that an integrated and holistic approach as well as a change of attitude is necessary to solve the complex water and energy challenges we are facing. This book is full of enlightenment." JINING CHEN, President and Professor, Tsinghua University, Beijing "Our most sincere congratulations for this excellent piece of work. It is impressive; the amount of up-dated data, facts, statistics, ideas, relations among them, thoughts, examples, and case studies... everything fully integrated and justified, where you can not only find theory and technical aspects about the water-energy binomial, but also Gustaf Olssons openly expressed and sincere vision of the threats and opportunities to water and energy. The book provides a complete and integral view of the water and energy related problems, and moreover in a very pedagogical and intuitive way. 
Greenhouse Gas Emission and Mitigation in Municipal Wastewater Treatment Plants
Authors: Xinmin Zhan, Zhenhu Hu and Guangxue Wu
The wide adoption of wastewater treatment processes and use of novel technologies for improvement of nitrogen and phosphorus removals from wastewater have been introduced to meet stringent discharge standards. Municipal wastewater treatment plants (MWWTPs) are one of major contributors to the increase in the global GHG emissions and therefore it is necessary to carry out intensive studies on quantification, assessment and characterization of GHG emissions in wastewater treatment plants, on the life cycle assessment from GHG emission prospective, and on the GHG mitigation strategies.
Greenhouse Gas Emission and Mitigation in Municipal
Wastewater Treatment Plants summarizes the recent development in studies of greenhouse gas emissions (N2O, CH4 and CO2) in MWWTPs. It also summarizes the development in life cycle assessment on GHG emissions in consideration of the energy usage in MWWTPs. The strategies in mitigating GHG emissions are discussed and the book provides an overview for researchers, students, water professionals and policy makers on GHG emission and mitigation in MWWTPs and industrial wastewater treatment processes. The book is a valuable resource; for undergraduate and postgraduate students in the water, climate, and energy areas; research in the relevant areas; professional reference by water professionals, government policy makers, and research institutes. Arsenic abatement from groundwater in locations with a central water distribution system is relatively simple. The real challenge is selecting the most effective and affordable treatment and scale up option for locations which lack the appropriate infrastructure. Groundwater Arsenic Remediation: Treatment Technology and Scale UP provides the latest breakthrough groundwater treatment technologies and modelling and simulation methods for project scale up and eventually field deployment in locations which lack the proper central water distribution system to ensure arsenic free groundwater.
• Water auditing is a method of quantifying water flows and quality in simple or complex systems, with a view to reducing water usage and often saving money on otherwise unnecessary water use. There is an increasing awareness around the globe of the centrality of water to our lives. This awareness crosses political and social boundaries. In many places people have difficult access to drinking water. Often it is polluted. Water auditing is a mechanism for conserving water, which will grow in significance in the future as demand for water increases. There is a strong emphasis on principles, and on the relationship of water auditing with associated activities like environmental auditing, environmental management systems, resource conservation, flow measurement, water quality and legal frameworks.
Field experience from professionals is integrated with the theoretical material and the book outlines the processes and issues at stake in a variety of typical applications (arenas) in which water auditing are conducted. These include buildings (interior and exterior), landscape, external commercial applications requiring irrigation, aquatic centres, material transport by water, cooling systems and non-metal manufacturing (e.g. paper manufacture). This new edition is updated with recent information and particularly examines the impact of climate change and revises material throughout on environmental auditing. The relationship between water accounting and financial accounting is introduced and advances in ultrasonic measurement, smart meters, wireless data transmission and remote monitoring are added. Changes and trends in legislation for water conservation and water reuse are included and also the use of smart meters to interpret water consumption data including leak detection. Three of the chapters are being re-organised and integrated under a wider umbrella of water conservation in mining and mineral processing; Gold mining is now included as an arena. • Examples and case studies that provide scientists and regulators with practice in conducting a contaminant trackdown study. The methods presented in this book provide scientists and regulators with the tools to determine contributions from different contaminant sources by developing unique chemical fingerprints for each. Tools described range from low-technology methods for real-time tracking of contaminants to higher-technology analytical methods for more quantitative assessments. They are useful for assessing and guiding improvements in quality of critical water resources in both industrialized countries and emerging economies. Key contaminants covered in the book include nutrients, pathogens and toxins. These tools are applicable for use in watersheds, municipal distribution systems, and industrial manufacturing and supply chains. In addition, readers will take away practical and realistic tools for saving time and money by using contaminant source trackdown studies to tackle impaired water scenarios ranging from small-scale systems, such as lakes, to complex watersheds and municipal distribution systems. Resources that provide high quality water for consumption, agriculture, and recreation are vulnerable to contamination by many sources. At times it is difficult to determine which sources contribute the most to problems such as pathogen outbreaks, eutrophication, and contaminated fisheries. The methods in this book teach scientists and regulators how to determine the contribution from each source to the problem by developing chemical fingerprints unique to each type. With the help of these tools, water contamination can be cleaned up in a more timely and cost-effective manner. Although many of the methods require higher technology analyses, many are low-tech and accessible for water quality improvement efforts in emerging economies. This publication sets out the challenge for freshwater in a changing climate and provides policy guidance on how to navigate this new "waterscape". It examines the range and complexity of possible changes in the water cycle and the challenges of making practical, on-site adaptation decisions for water. It offers policymakers a risk-based framework and guidance to "know", "cap" and "manage" water risks in order to provide flexibility and improve decisions despite the lack of reliable predictions. It draws insights from a stock take of current policy efforts to adapt water systems across all 34 member countries and the European Union, including water-related aspects of National Adaptation Plans and Strategies, specific policy measures, and financing programmes. Finally, the report examines the use of economic instruments to promote adaptation (e.g. insurance schemes, water markets and banks, water pricing), incentives for 'green' infrastructure and ecosystem-based approaches, and financing issues. Owing to climate change related uncertainties and anticipated population growth, different parts of the developing and the developed world (particularly urban areas) are experiencing water shortages or flooding and security of fit-forpurpose supplies is becoming a major issue. The emphasis on decentralized alternative water supply systems has increased considerably. Most of the information on such systems is either scattered or focuses on large scale reuse with little consideration given to decentralized small to medium scale systems. Alternative Water Supply Systems brings together recent research into the available and innovative options and additionally shares experiences from a wide range of contexts from both developed and developing countries. Alternative Water Supply Systems covers technical, social, financial and institutional aspects associated with decentralized alternative water supply systems. These include systems for greywater recycling, rainwater harvesting, recovery of water through condensation and sewer mining. A number of case studies from the UK, the USA, Australia and the developing world are presented to discuss associated environmental and health implications. The book provides insights into a range of aspects associated with alternative water supply systems and an evidence base (through case studies) on potential water savings and trade-offs. The information organized in the book is aimed at facilitating wider uptake of context specific alternatives at a decentralized scale mainly in urban areas. This book is a key reference for postgraduate level students and researchers interested in environmental engineering, water resources management, urban planning and resource efficiency, water demand management, building service engineering and sustainable architecture. It provides practical insights for water professionals such as systems designers, operators, and decision makers responsible for planning and delivering sustainable water management in urban areas through the implementation of decentralized water recycling. 
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Unflooding Asia the Green Cities Way
Authors: Zoran Vojinovic and Jingmin Huang A continuing increase in disasters triggered by floods occurs almost daily even though our technological capabilities have grown rapidly and global economic growth per capita has doubled. This paradoxical situation proves that our earlier ways of thinking are inadequate and that we must shift our way of thinking and working. It has become obvious that most flood-related disasters, although commonly referred to as natural disasters, are not the result of nature-related processes alone. Some of the early efforts in dealing with floods and flood-related disasters were only concerned with the construction of engineering structures (e.g., levees, floodwalls, dams, embankments, storage basins, diversions, etc.) without significant consideration of aspects which are nowadays regarded as equally important, if not more important. There is a great deal of natural, social and technological interactions that shape the vulnerability to floods. Realizing that flood risk can hardly ever be completely eliminated, the traditional 'flood defence' culture has been replaced with the culture of learning how to live under flood risk and how to better respond to it. This renders purely engineering solutions inadequate. Can the threats of more flood-related disasters provide an impetus to shift our mind-set towards an approach that favours not only sound technological innovations but one that also addresses the social, cultural, and wider ecological aspects of dealing with floods? In this illustrated book, the Asian Development Bank (ADB) seeks to introduce a holistic thinking in dealing with urban floods by adopting the green cities development approach. Green cities development is a holistic approach which promotes multipurpose (or multifunctional) solutions that are not only technologically and economically efficient, but which are also ecologically sustainable and socially just. However, the reservoir is to be used for supplying drinking water to the population and that is why better understanding this system dynamics is a great concern. The book is the result of an interdisciplinary research program, which has involved more than 150 researchers, with the aim of defining a watershed management preventive system in order to prevent eutrophication processes. This way, the book combines academic rigor with practical applicability and is of interest for both researchers and technologists working in watershed management. The main focus of Arsenic in Groundwater: Poisoning and Risk Assessment is to explore the untold stories of groundwater arsenic in view of its poisonous nature for human health, social implications, exposure and risk assessment, worldwide concentrations with space-time dimension, micro level GIS application in spatial arsenic concentration, policy response and mitigation options, and water right and legal issues of safe drinking water. There are very few books on arsenic issues and almost all the books are mainly based on geology, geochemistry and health issues. There is a gap in spatial, social and legal issues of arsenic toxicity, and the lack of literature on GIS-based modeling for spatial risk of arsenic contamination is a serious methodological limitation. Therefore, this book is a departure for health geography with a social science and legal context. The book deals with the arsenic issue within a social science point framework, with the context being set by environmental and legal considerations. Due consideration is given to the methodological issues of spatial, quantitative and qualitative enquiries on arsenic poisoning, for instance using GIS to investigate the distribution of arsenic-laced water in space-time to uncover the pattern of variations over scales from metres to kilometres. The production of spatial risk maps provides an indication to researchers, policy makers, and politicians of possible long-term strategies of mitigation. Qualitative methodological approaches uncover the hidden issues of arsenic poisoning on human health and their social implications as well as their coping strategies and adaptation in the face of community and in-family ostracism. Water management programs for the built environment must be comprehensive and sustainable. The demand to be better stewards of water and energy is intensifying. However, gains are not sustainable unless they are safely achieved. Water safety in buildings is not practical unless the operational efficiency of building water systems is also well managed. Presently, water sustainability efforts are rarely integrated or even cross-referenced with safety programs for managing building water systems.
Disease and injury associated with building water systems have harmed millions of people. Every year, hundreds of thousands of people are newly afflicted and many thousands of people are killed. The public are generally unaware and their concern is not proportional to the terrible cost. The microbial, chemical and physical hazards to which people are exposed from water in the built environment can be prevented from causing harm by applying scientifically proven principles in hazard analysis and control. Tried and true process management applied to water systems in buildings has been proven to prevent disease and injury. 
Evolution of Sanitation and Wastewater Technologies through the Centuries
Editors: Andreas N. Angelakis and Joan B. Rose
Most of the technological developments relevant to water supply and wastewater date back to more than to five thousand years ago. These developments were driven by the necessity to make efficient use of natural resources, to make civilizations more resistant to destructive natural elements, and to improve the standards of life, both at public and private level. Rapid technological progress in the 20th century created a disregard for past sanitation and wastewater and stormwater technologies that were considered to be far behind the present ones. A great deal of unresolved problems in the developing world related to the wastewater management principles, such as the decentralization of the processes, the durability of the water projects, the cost effectiveness, and sustainability issues, such as protection from floods and droughts were intensified to an unprecedented degree. New problems have arisen such as the contamination of surface and groundwater. Naturally, intensification of unresolved problems has led to the reconsideration of successful past achievements. This retrospective view, based on archaeological, historical, and technical evidence, has shown two things: the similarity of physicochemical and biological principles with the present ones and the advanced level of wastewater engineering and management practices. Evolution of Sanitation and Wastewater Technologies through the Centuries presents and discusses the major achievements in the scientific fields of sanitation and hygienic water use systems throughout the millennia, and compares the water technological developments in several civilizations. It provides valuable insights into ancient wastewater and stormwater management technologies with their apparent characteristics of durability, adaptability to the environment, and sustainability. These technologies are the underpinning of modern achievements in sanitary engineering and wastewater management practices. It is the best proof that "the past is the key for the future". 
is a textbook for undergraduate and graduate courses of Water Resources, Civil Engineering, Hydraulics, Ancient History, Archaeology, Environmental Management and is also a
Industrial MBRs
Membrane Bioreactors for Industrial Wastewater Treatment
Author: Simon Judd
Industrial MBRs' is a concise guide to the design, operation and general implementation of membrane bioreactor (MBR) technology in the treatment of industrial effluents. Industrial sectors considered include food and beverage, petroleum, pharmaceutical, landfill, textile and ships. The book provides a brief summary of each of these sectors, along with the characteristics of the various biologically-treatable effluents generated. Key facets of the MBR technology are described: the principal components of the design along with those aspects of operation which determine the process operability and running costs are discussed, along with operational challenges. The Inter-American Development Bank (IDB), in cooperation with the International Water Association (IWA), has developed a rating system that assesses the performance of water and sanitation (WS) service providers in a comprehensive way. AquaRating: An International Standard for Assessing Water and Wastewater Services aims to provide an industry standard for Water utilities. It is an assessment tool for wastewater that develops a rating system that assesses the performance of water and sanitation (WS) service providers in a comprehensive way. Apart from an overall rating of the utility, the system offers detailed assessments of its various rating areas (Access to Service, Quality of Service, Operating Efficiency, Planning and Investment Execution Efficiency, Business Management Efficiency, Financial Sustainability, Environmental Sustainability, and Corporate Governance), an assessment of the reliability of the information provided by the utility, as well as guidance to improve management practices. The expected benefits of the system are manifold:
• Utilities -Obtain an external and credible performance rating, which contributes to foster reputation, accountability and acceptance by key stakeholders, gain access to new markets and finance, and attract qualified staff.
• Identify areas of improvement and receive guidance.
• Get access to a knowledge and assessment framework that fosters continuous learning. 
The Perfect Slime
Microbial Extracellular Polymeric Substances (EPS)
Editors: Hans-Curt Flemming, Dr Thomas R. Neu, and Dr Jost Wingender
The Perfect Slime presents the latest state of knowledge and all aspects of the Extracellular Polymeric Substances, (EPS) matrix -from the ecological and health to the antifouling perspectives. The book brings together all the current material in order to expand our understanding of the functions, properties and characteristics of the matrix as well as the possibilities to strengthen or weaken it. The EPS matrix represents the immediate environment in which biofilm organisms live. From their point of view, this matrix has paramount advantages. It allows them to stay together for extended periods and form synergistic microconsortia, it retains extracellular enzymes and turns the matrix into an external digestion system and it is a universal recycling yard, it protects them against desiccation, it allows for intense communication and represents a huge genetic archive. They can remodel their matrix, break free and eventually, they can use it as a nutrient source. The EPS matrix can be considered as one of the emergent properties of biofilms and are a major reason for the success of this form of life. Nevertheless, they have been termed the "black matter of biofilms" for good reasons. First of all: the isolation methods define the results. In most cases, only water soluble EPS components are investigated; insoluble ones such as cellulose or amyloids are much less included. In particular in environmental biofilms with many species, it is difficult to impossible isolate, separate the various EPS molecules they are encased in and to define which species produced which EPS. The regulation and the factors which trigger or inhibit EPS production are still very poorly understood. The book describes the application and synthesis of Ca-based and magnetic nano-materials and their potential application for removal/treatment of heavy metals from wastewater. Nanotechnology in Industrial Wastewater Treatment discusses the rapid wastewater treatment methods using Ca-based nanomaterials and magnetic nanomaterials. This is an emerging area of new science and technology in wastewater treatment. The main audiences for the book are water industry professionals, research scholars and students in the area of Environmental Engineering and Nanotechnology. Processes. The aim of the Task Group was to create a common platform that could be used for the future development of models for COD and N removal with a minimum of complexity. As the collaborative result of the work of several modelling groups, the Activated Sludge Model No. 1 (ASM1) was published in 1987, exactly 25 years ago. The ASM1 can be considered as the reference model, since this model triggered the general acceptance of wastewater treatment modelling, first in the research community and later on also in practice. ASM1 has become a reference for many scientific and practical projects, and has been implemented (in some cases with modifications) in most of the commercial software available for modelling and simulation of plants for N removal. The models have grown more complex over the years, from ASM1, including N removal processes, to ASM2 (and its variations) including P removal processes, and ASM3 that corrects the deficiencies of ASM1 and is based on a metabolic approach to modelling. So far, ASM1 is the most widely applied. Applications of Activated Sludge Models has been prepared in celebration of 25 years of ASM1 and in tribute to the activated sludge modelling pioneer, the late Professor G.v.R. Marrais. It consists of a dozen of practical applications for ASM models to model development, plant optimization, extension, upgrade, retrofit and troubleshooting, carried out by the members of the Delft modelling group over the last two decades. 
Immobilised Biocatalysts for Bioremediation of Groundwater and Wastewater
Editors: Rita Hochstrat, Thomas Wintgens and Philippe Corvini
The European project MINOTAURUS explored innovative bio-processes to eliminate emerging and classic organic pollutants. These bio-processes are all based on the concept of immobilization of biocatalysts (microorganisms and enzymes) and encompass bioaugmentation, enzyme technology, rhizoremediation with halophytes, and a bioelectrochemical remediation process. The immobilization-based technologies are applied as engineered ex situ treatment systems as well as natural systems in situ for the bioremediation of groundwater, wastewater and soil. The selection and application of tailored physico-chemical, molecularbiological and ecotoxicological monitoring tools combined with a rational understanding of engineering, enzymology and microbial physiology is a pertinent approach to open the black-box of the selected technologies. Reliable process monitoring constitutes the basis for developing and refining biodegradation kinetics models, which in turn improve the predictability of performances to be achieved with technologies.
Immobilised Biocatalysts for Bioremediation of
Groundwater and Wastewater delivers insight into the concepts and performance of a series of remediation approaches. A key strength of this book is to deliver results from lab-scale through to piloting at different European reference sites. It further suggests frameworks for structuring and making evidence-based decisions for the most appropriate bioremediation measures. In a world where there is a growing awareness of the possible effects of human activities on climate change, there is a need to identify the emission of greenhouse gases (GHG) from wastewater treatment plants (WWTPs). As a result of this growing awareness, governments started to implement regulations that require water authorities to report their GHG emissions. With these developments there exists a strong need for adequate insight into the emissions of N2O and CH4. With this insight water authorities would be able to estimate and finally reduce their emissions. The overall objectives of the different research programs performed by partners of the GWRC members WERF (United States of America), WSAA (Australia), CIRSEESuez (France) and STOWA (the Netherlands) were:
• to define the origin of N2O emission • to understand the formation processes of N2O • to identify the level of CH4 emissions from wastewater collection and treatment systems • to evaluate the use of generic emission factors to estimate the emission of N2O from individual plants. 
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Helminths
Handbook for Identification and Counting of Parasitic Helminth Eggs in Urban Wastewater
Authors: Carlos Lardin Mifsut and Silveria Pacheco Ballarin
Helminths: Handbook for Identification and Counting of ParasiticHelminth Eggs in Urban
Wastewater is the result of several studies that the public entity for sanitation and wastewater treatment in Murcia Region (ESAMUR), has undertaken regarding the presence of helminth eggs in both urban wastewater and reclaimed water, and their behavior in the Waste Water Treatment Plant (WWTP) processes. The handbook is a useful tool for anyone who is involved in preserving water quality. The identification of parasitic helminth eggs has been simplified with an easy identification key and specific identifying sheets in order to achieve the highest standards within this indicative parameter in water quality. The treatment and disinfection of urban waste water, before its release into the river system or re-use for agricultural or industrial purposes, has been one of the greatest advances within the field of health. The control and study of possible pathogenic parasites that exist in water is an important aspect of the work undertaken at the Waste Water Treatment Plant (WWTP), to guarantee water quality and its safety 21 * For Ebook Prices please see page 2 
Experimental Methods in Wastewater Treatment
Editors: M.C.M. van Loosdrecht, P.H. Nielsen, C.M.
Lopez-Vazquez, and D. Brdjanovic
Over the past twenty years, the knowledge and understanding of wastewater treatment has advanced extensively and moved away from empirically based approaches to a fundamentally-based first principles approach embracing chemistry, microbiology, and physical and bioprocess engineering, often involving experimental laboratory work and techniques. Many of these experimental methods and techniques have matured to the degree that they have been accepted as reliable tools in wastewater treatment research and practice. For sector professionals, especially a new generation of young scientists and engineers entering the wastewater treatment profession, the quantity, complexity and diversity of these new developments can be overwhelming, particularly in developing countries where access to advanced level laboratory courses in wastewater treatment is not readily available. In addition, information on innovative experimental methods is scattered across scientific literature and only partially available in the form of textbooks or guidelines. This book seeks to address these deficiencies. It assembles and integrates the innovative experimental methods developed by research groups and practitioners around the world. Experimental Methods in Wastewater Treatment forms part of the internet-based curriculum in wastewater treatment at UNESCO-IHE and, as such, may also be used together with video records of experimental methods performed and narrated by the authors including guidelines on what to do and what not to do. The book is written for undergraduate and postgraduate students, researchers, laboratory staff, plant operators, consultants, and other sector professionals. Until recently, the management of faecal sludge from these onsite systems has been grossly neglected, partially as a result of them being considered temporary solutions until sewer-based systems could be implemented. However, the perception of onsite or decentralized sanitation technologies for urban areas is gradually changing, and is increasingly being considered as long-term, sustainable options in urban areas, especially in low-and middle-income countries that lack sewer infrastructures. This is the first book dedicated to faecal sludge management. It compiles the current state of knowledge of the rapidly evolving field of faecal sludge management, and presents an integrated approach that includes technology, management, and planning based on Sandec's 20 years of experience in the field. Faecal Sludge Management: Systems Approach for Implementation and Operation addresses the organization of the entire faecal sludge management service chain, from the collection and transport of sludge, and the current state of knowledge of treatment options, to the final end use or disposal of treated sludge. The book also presents important factors to consider when evaluating and upscaling new treatment technology options. The book is designed for undergraduate and graduate students, and engineers and practitioners in the field who have some basic knowledge of environmental and/ or wastewater engineering. options available for students including short-term courses, diploma and certificates, associate degrees, bachelor degree, master's degree, doctorate degree, post-doctoral fellowship and continued education. With respect to job profiles, the guide covers different professional avenues such as consultant, engineer, designer, researcher, academic faculty member, sales and marketing, permitting authority staff, laboratory professionals, system operators, construction management staff, manufacturing and industry staff. In terms of technological knowledge, both drinking water and wastewater infrastructure systems are reviewed in the book. Discussions on drinking water systems mainly include intake structures, treatment systems, distributions network components whereas wastewater systems include collection and conveyance systems, treatment options and sludge management systems. The book is structured in three main parts. Part I presents tables and figures relative to water consumption and sanitation status and focuses on water abstraction, water delivered, water consumption and the evolution of sewer connection and wastewater treatment. Part II focuses on the analysis of water tariffs by investigating the structure of water tariffs by analysing the importance of the variable and fixed charge. It presents drinking water tariffs and illustrates the relationship between tariffs and GDP and also the size of the cities. Finally charges in wastewater are dealt with country by country. Part III analyses the main aspects relative to water regulation and describes the importance of private operators in the management of the water cycle. Information relative to the principles used to fix drinking water prices is presented with an assessment of access to public water services. 
Guidance for Professional Development in Drinking
Performance Indicators for Water Supply Services
Third Edition
Authors: H Alegre, JM Baptista, E Cabrera Jr, F Cubillo, P Duarte, W Hirner, W Merkel, and R Parena
The IWA Performance Indicator System for water services is now recognized as a worldwide reference. Since it first appearance in 2000, the system has been widely quoted, adapted and used in a large number of projects both for internal performance assessment and metric benchmarking. Water professionals have benefited from a coherent and flexible system, with precise and detailed definitions that in many cases have become a standard. The system has proven to be adaptable and it has been used in very different contexts for diverse purposes. The Performance Indicators System can be used in any organization regardless of its size, nature (public, private, etc.) or degree of complexity and development. The third edition of Performance Indicators for Water Supply Services represents a further improvement of the original manual. It contains a reviewed and consolidated version of the indicators, resulting from the real needs of water companies worldwide that were expressed during the extensive field testing of the original system. The indicators now properly cover bulk distribution and the needs of developing countries, and all definitions have been thoroughly revised. The confidence grading scheme has been simplified and the procedure to assess the results -uncertainty has been significantly enhanced. In addition to the updated contents of the original edition, a large part of the manual is now devoted to the practical application of the system. Complete with simplified stepby-step implementation procedures and case studies, the manual provides guidelines on how to adapt the IWA concepts and indicators to specific contexts and objectives. This new edition of Performance Indicators for Water Supply Services is an invaluable reference source for all those concerned with managing the performance of the water supply industry, including those in the water utilities as well as regulators, policy-makers and financial agencies. This ground-breaking book provides a comparative perspective on water and federalism across multiple countries. Through a collection of case studies, this book explores the water management experiences and lessons learned in ten federal countries and China. The territorial division of power in federations, plus the interconnected politics at the national and regional levels, present a classic governance test for waters shared across multiple political jurisdictions. This is increasingly important as democratic transitions have introduced or invigorated federalism across diverse contexts affecting more than 300 major river basins, including over half of the world's international rivers. Federal Rivers provides a critical analysis of the impact of borders and divided governance on large rivers in federal political systems. The OECD has identified the global water crisis as one of governance and policy fragmentation. Population and economic growth, climatic variability and change, and the diffusion of political power have intensified competition across sectors and regions over water. This is particularly pronounced upstream and downstream jurisdictions at the local, state, national and international levels. Federal Rivers explores this issue by examining both the successes and failures of federal regimes in resolving water conflicts and achieving sustainable water management, particularly within river basins. This book appeals not only to scholars of resource management and of federalism, but also to practitioners in government, the private sector and international networks with interests in water policy and federalism. 
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Management of Change in Water Companies
Case Studies of Moving Fast from Bad to Good to Great
Author: Joaquim Pocas Martins
Management of Change in Water
Companies tells real stories of real water companies that went through processes of change and achieved their best results ever in just a few years. It reflects the personal experience of the author from leading processes of change in five different water supply/sewage companies, between 10 and 120 years old and serving from 200,000 to 4,000,000 people. This practical and effective book shows:
• how to change, modernize and make profitable oldfashioned organizations, • how to reduce water loss and promote efficiency in water companies, • how to use the savings to rehabilitate and expand infrastructure without increasing tariffs, • how to deal with overstaffing, • how to plan, finance, build and maintain infrastructure, • how to introduce innovation, • how to motivate people, • how to deal with clients, regulators, unions, shareholders, politicians and the press • how to achieve sustainability. The case studies provide for instance, how to bring water losses from over 50% to below 20%, how to connect 100,000 existing buildings to a new sewage system in 4 years and how to get millions of people walking along the banks of rehabilitated urban creeks, rivers and beaches. The book presents case studies, management theory, comparative analysis of situations reported in the literature and the personal experience of an author who has lead a number of successful processes of change in different water companies. Extremely useful and specific software is made available, free of charge, for book purchasers by contacting publications@iwap.co.uk, and providing details of the book's purchase. Management of Change in Water Companies is essential reading for water utility managers, national and local governments responsible for water policy as well as those concerned with the management of change and risk management. It is also useful to readers interested in the areas of pollution control, energy savings and water losses, and stream/ beach/river restoration. People and societies conceptualise and experience time in fundamentally different ways. This basic aspect of perception significantly influences the way we frame problems and conceive solutions. This book shows how time perspectives differ across national cultures and across professional roles. It shows how these differences generate ambiguity when it comes to defining problems and devising solutions in the water sector. This is especially important when dealing with problems such as Sustainable Water Resources Management and Climate Change that involve (culturally and professionally) diverse stakeholders. Response strategies to such problems inherently require concerted action because of the large spatial and temporal scale on which they take place and to minimise the occurrence of conflicting interventions. This disparity between diverse problem perceptions and the need for collective understanding and united action is increasingly recognised as an important concern in the field of water resource management. The Changing Landscape analyses the process for developing an effective financial plan, focusing on components such as public and private sector financing, credit facilities, system development charges, interest rates, cost of debt issuance, and market conditions.
• Fully revised throughout, with new coverage of water reuse pricing, stormwater pricing, computer modelling of financial systems, risk management, and more • Provides case studies of utilities that have adopted effective finance and pricing approaches and systems This publication examines the critical issues surrounding water security (water shortage, water excess, inadequate water quality, the resilience of freshwater systems), providing a rationale for a risk-based approach and the management of trade-offs between water and other (sectorial and environmental) policies. The report sets out a three-step process to "know", "target" and "manage" water risks:
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(1) appraising the risks, (2) judging the tolerability and acceptability of risks and weighing risk-risk trade-offs, and (3) calibrating appropriate responses.
The publication provides policy analysis and guidance on the use of market-based instruments and the complex links between water security and other policy objectives, such as food security, energy security, climate mitigation and biodiversity protection. Please quote reference number ZWQIWACAT15 when ordering
